Molecular mechanics and dynamics of DNA-furocoumarin complexes: effect of the aromatization of the pyrone ring on the intercalation geometry.
Results of molecular mechanics and dynamics calculations on intercalation complexes of DNA with various furocoumarins (psoralen, angelicin, 7-methylpyrido[3,4-c]psoralen and 7-methylpyrido[4,3-c]psoralen) and their corresponding aromatized derivatives are presented. These calculations were undertaken with the aim to elucidate the roles of the pyrone and pyridine moieties in the interactions which tend to orient the furocoumarins and pyridopsoralens between DNA base pairs. It appears that the intercalation geometries are very similar for the furocoumarins and related aromatized compounds. Therefore the oxygen and nitrogen atoms of the pyrone and pyridine moieties are not important in the orientation of the drug within the oligonucleotide.